Bupropion enhances brain reward function and reverses the affective and somatic aspects of nicotine withdrawal in the rat.
Bupropion is an atypical antidepressant and the only non-nicotine-based therapy approved for smoking cessation. Its use has raised much debate as to how a non-nicotine-based agent can aid in smoking cessation. We assessed the effects of bupropion on brain reward function under baseline conditions and subsequent to withdrawal from chronic nicotine administration in rats. A discrete-trial intracranial self-stimulation paradigm procedure was used that provides one with current intensity thresholds, a measure of reward in rats under baseline conditions and subsequent to withdrawal from chronic nicotine (3.16 mg/kg per day for 7 days via osmotic minipump). Somatic signs were recorded based on a checklist of nicotine abstinence signs in animals withdrawn from nicotine. Bupropion (10-60 mg/kg) dose-dependently lowered reward thresholds in non-withdrawing subjects indicating an increase in reward. Interestingly, a sub-effective dose of bupropion (5 mg/kg) blocked completely the threshold lowering effects of acute nicotine (0.25 mg/kg). Animals withdrawn from chronic nicotine exhibited increases in somatic signs of withdrawal and elevated brain reward thresholds, which is indicative of "diminished interest or pleasure" (i.e. anhedonia) in the rewarding stimuli. Bupropion (10-40 mg/kg) reversed both the reward deficit and the somatic signs, with the highest dose (40 mg/kg) inducing a protracted reversal of the threshold elevation. Bupropion acts on multiple levels to alter brain reward circuits influenced by nicotine, in addition to reducing the expression of somatic signs of withdrawal. First, bupropion, unlike other antidepressants, increases brain reward function under baseline conditions in non-withdrawing subjects. Second, at low doses bupropion blocks the rewarding effects of nicotine. Third, bupropion reverses the negative affective aspects of nicotine withdrawal. Such actions are likely to act in concert to mediate the unique anti-smoking properties of bupropion.